Abstract: This paper develops a new investor sentiment index for the Chinese stock market. The index is constructed via the principal component approach (PCA), taking six important economic and market factors into consideration. The sentiment index serves as a threshold variable in a threshold autoregressive model to identify the stock market regimes. Our findings show that the Chinese stock market can be divided into three regimes: namely, a high-return volatile regime, a low-return stable regime and a neutral regime. The sentiment index is shown to have good out-of-sample predictability.
Introduction
Investor sentiment is a reflection of the current status of the financial market and measuring such sentiment with high accuracy has become a subject of increasing academic interest in recent years. Cliff (2004, 2005) 2 The ING Investor Dashboard sentiment index is published quarterly, covering 13 markets across Asia, including Australia, China, Hong Kong, India, Indonesia, Japan, Korea, Malaysia, New Zealand, Philippines, Singapore, Taiwan and Thailand. It is based on interviews of mass affluent respondents across all markets. For the case of Hong Kong, mass affluent is defined as person aged 30 or above and with disposable asset of USD 100,000 or above.
studies on emerging markets are scant. 4 The objective of this paper is to provide a new measure of investor sentiment for China, which is the biggest emerging stock market in the world. Due to its short history, little light has been shed upon the behavior of the relatively immature Chinese stock market, which varies vastly from the U.S. stock market. It possesses a number of unique features; for instance, individual investors dominate the Chinese stock market, short selling is forbidden, and there are price limit regulations restricting the movements of stock prices. These measures prohibit arbitrage activities and generate inefficiency (Chong, Lam and Yan, 2012) .
In this paper, we construct a principal component based composite sentiment index for the Chinese stock market. The economic factors that we used include interest rate, exchange rate, the change in industrial production and the change in money supply, whereas the market-based factors include market turnover and the number of new investor accounts. Our sentiment index is shown to have good predictability for the market movements. A threshold autoregressive model of Hansen (2000) is estimated to identify the market state. Our results divide the Chinese stock market into three regimes: (1) a high-return volatile regime, (2) a low-return stable regime, and (3) a neutral regime. Our model outperforms other commonly used time series models in the out-of-sample forecast.
The remainder of this paper is organized as follows. Section 2 provides an overview of the Chinese stock market. Section 3 describes the data and methodology.
A threshold autoregressive (TAR) model using the sentiment index as the threshold 4 ING Investor Dashboard sentiment index covers Chinese capital markets. Compared to the ING Investor Dashboard sentiment index, our sentiment index is computed monthly and thus can provide investors with a more rapid update of market sentiment. On the other hand, the ING Investor Dashboard sentiment index is based on survey results from professional investors who might have more private information about the market, which would be a more leading index, while our index is based on published market and macroeconomic data, which may be a slightly lagging index.
variable is estimated in Section 4. Section 5 concludes the paper.
The Chinese Stock Market
There are two stock exchanges in China. The Shanghai Stock Exchange (SHSE) and the Shenzhen Stock Exchange (SZSE) were established in November 1990 and April 1991, respectively. 5 Since its inception, the market has experienced a rapid 
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Data and Variables
The variables for investor sentiment used in this paper include the value of market turnover, number of newly opened investor accounts, change in industrial production, change in money supply, 30-day National Interbank Offered Rate, and exchange rate. 5 The SHSE and SZSE are self-regulated, and cross-listing is not allowed.
A total of 168 monthly observations are obtained from the CEIC database, covering the period from January 1997 to December 2010.
The SHSE Composite Index is plotted in Figure 1 and the stock return, defined Figure 2 . We introduce each variable below and discuss how they relate to the market sentiment. index. The market turnover should be high when the market is bullish and low when market is bearish (Karpoff, 1987) . 6 To normalize the series, the turnover is divided by its moving average. The turnover ratio at time t, denoted as t MT , is defined as
Turnover is the monthly value of market turnover at time t, and 5 t TMA is the average market turnover for the previous five months, or 100 trading days. 
Number of New Investor Accounts
The number of new investor accounts is reflective of investor sentiment. Specifically, given the unique features that retail investors are still the major force driving stock market movements in China, 8 an increasing number of new accounts implies a larger demand for stocks from investors. Thus, the number of new accounts is a good proxy for market sentiment. We define the new account ratio at time t, t NA , as
NewAcc is the number of new investor accounts at month t, and 5 t NAMA is the average number of new investor accounts for the previous five months, or 100 trading days. The series of account ratios is shown in Figure 4 .
Figure 4 About Here
Early studies demonstrate a strong correlation between the sentiment index and macroeconomic variables (Sehgal, Sood and Rajput, 2010; Grigaliūnienė and Cibulskienė, 2010). Therefore, apart from the two market variables, we also use four economic variables to construct our sentiment index.
Change in Industrial Production
The change in industrial production at time t, t GIP , is defined as 8 The short selling mechanism is not very popular among investors due to high transaction costs and a lack of stock lenders. 
Change in Money Supply
We also include the change in money supply M2 in our sentiment measure to reflect the liquidity in the stock market. Since Chinese retail investors have limited investment channels, a loose monetary policy adopted by the central bank can create excessive capital in the stock market. Therefore, a higher growth in money supply leads to a higher investor sentiment. Figure 6 shows the series of monthly changes in 2 M .
Figure 6 About Here
Interest Rate
Interest rates reflect the cost of capital. The weighted average of the 30-day National Interbank Offered Rate is used as our interest rate variable, which is denoted as t IR . A higher interest rate implies a higher opportunity cost of investing in the stock market.
Thus, a higher interest rate will lower investor sentiment. The series is shown in Figure   7 . Table 1 . 
Principal Component Analysis
A composite measure of investor sentiment is developed by applying the PCA to the six variables. First, we standardize the six variables and obtain the eigenvalue and eigenvector of their covariance matrix. We then construct the sentiment index as a linear combination of the six variables by using the eigenvector associated with the largest eigenvalue as the corresponding weight.
Investor Sentiment Index
The investor sentiment index at time t is denoted as 
Notably, the market turnover ratio and the ratio of the number of new investor accounts both positively affect the sentiment index and explain a large proportion of the variation of investment sentiment. As expected, both the changes in industrial production and money supply are positively related to the sentiment index. The negative impact of the National Interbank Offered Rate on the sentiment index is also observed. Since an appreciation of RMB attracts global capital into China, the exchange rate variable appears to be negatively related to the sentiment index. The estimated investor sentiment index is shown in Figure 9 . Figure 10 shows that the sentiment index moves in tandem with the stock return. It is high when the stock return is high, and vice versa. 
The Model
In this section, we use the sentiment index to divide the states of the Chinese stock market. A threshold autoregressive (TAR) model (Tong and Lim, 1980 ) which captures the nonlinear movements of a financial time series is estimated. 9 We use the composite investor sentiment index as the threshold variable. The sentiment-based TAR model is defined as 
where SMI t-d is the threshold variable and y t represents the return in the stock market at time t.
Results
We use the sentiment index as the threshold variable to split samples. The results of the Lagrange Multiplier test of Hansen (2000) for the presence of threshold effects are shown in Table 2 . Two threshold values are obtained. The first threshold value, 0.658, is statistically significant at the 1% level, whereas the second, -0.678, is marginally significant at the 5% level. This implies that the market can be divided into three regimes according to these two threshold values, as shown in Figure 11 . 
. 9 0 . 6 5 8 (2000) divide the U.S. stock market into a high-return stable state and a low-return volatile state, referring to them as bull and bear markets, respectively. According to our TAR estimation results, the Chinese stock market can be divided into three regimes: Regime I with SMI t >0.658 is considered a high-return volatile regime. Regime II is a neutral regime with -0.678<SMI t <0.658. Regime III with SMI t <-0.678 is a low-return stable regime. Table 3 provides a chronology of major events and the corresponding stock market regimes from 1997 to 2010. 
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Forecasting Performance
In this section, we investigate the out-of-sample forecasting performance of the TAR . The forecasting performance is evaluated by using standard forecast appraisal criteria, which are the mean absolute forecast error (MAFE) and the mean squared forecast error (MSFE Table 4 reports the forecasting performance of the three models, with 120 m  and 43 n  . The sentiment-based TAR model has the smallest MAFE and MSFE among the three models. Thus, our model beats both AR and martingale models in the out-of-sample forecast. 
Conclusion
Investor sentiment is an apt portrayal of their perceptions about the market.
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